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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

It is Display (520) Containing Two or More Pixels. 1. Each Pixel (200) The 1st transistor by which it is the 1st 
transistor (250) which has gate, the source, and a drain, selection line (210) association of this gate was carried 
out, and this source was combined with the data line (220) (250), It is the 2nd transistor (270) which has gate 
source and a drain. The gate of this 2nd transistor is combined with said selection line, and the drain of this 2nd 
transistor is combined with VDD Rhine (295). The 2nd transistor by which the source of this 2nd transistor was 
combined with said drain of said 1st transistor (270), The 3rd transistor which is the 3rd transistor (240) which 
has gate, the source, and a drain and by which the gate of said 3rd transistor was combined with said selection 
line (240), It is the capacitor (280) which has the 1st terminal and, and the 2nd terminal. The capacitor by which 
said source of said 3rd transistor was combined with said 1st terminal of said capacitor, and said 2nd terminal of 
said capacitor was combined with said drain of said 1st transistor (280), It is the 4th transistor (260) which has 
gate, the source, and a drain. The 4th transistor by which the source of this 4th transistor was combined with 
said drain of said 1 st transistor, and the gate of this 4th transistor was combined with said source of said 3rd 
transistor (260), It is the lighting (light) member (290) which has two terminals. The display whose said drain of 
said 4th transistor and said drain of said 3rd transistor contain the lighting member (290) combined with one of 
said terminals of this lighting member (520). 

2. Display according to claim 1 which includes further current source (230) for combining with said data line. 
It is Display (520) Containing Two or More Pixels. 3. Each Pixel (600) The 1st transistor by which it is the 1st 
transistor (250) which has gate, the source, and a drain, this gate was combined with the selection line (210), 
and this source was combined with the data line (220) (250), It is the 2nd transistor (610) which has gate source 
and a drain. The gate of this 2nd transistor is combined with a control line (620). The front 2nd transistor by 
which the source of this 2nd transistor was combined with VDD Rhine (295), and the drain of this 2nd 
transistor was combined with said drain of said 1st transistor (610), The 3rd transistor which is the 3rd transistor 
(240) which has gate, the source, and a drain and by which the gate of this 3rd transistor was combined with 
said selection line (240), It is the capacitor (280) which has the 1st terminal and, and the 2nd terminal. The 
capacitor by which the source of this 3rd transistor was combined with said 1st terminal of said capacitor, and 
said 2nd terminal of said capacitor was combined with said drain of said 1st transistor (280), It is the 4th 
transistor (260) which has gate, the source, and a drain. The 4th transistor by which the source of this 4th 
transistor was combined with said drain of said 1st transistor, and the gate of this 4th transistor was combined 
with said source of said 3rd transistor (260), Display containing the lighting member (290) which is a lighting 
member (290) which has two terminals and by which the drain of said 4th transistor and the drain of said 3rd 
transistor were combined with one of said terminals of said lighting member (520). 

4. Include Circuit Where Each Pixel Controls Application of Energy to Lighting Member. The step which loads 
data to said pixel by this circuit's being the approach of illuminating the display which has two or more pixels 
containing a drive transistor, and applying a current to the (a) data line, (b) Approach containing the step which 
memorizes said data to the capacitor combined with the drive transistor, and the step which illuminates said 
lighting member according to the (c) aforementioned stored data. 

5. Approach according to claim 4 provided with said current according to current source. 

6. It is Display (520) Containing Two or More Pixels, and Each Pixel (300) 1st Transistor by Which it is 1st 
Transistor (360) Which Has Gate, Source, and Drain, this Gate was Combined with Selection Line (320), and 
this Source was Combined with Data Line (310) (360) 1st Capacitor Which Has the 1st Terminal and 2nd 
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Terminal (350) 

The 1st capacitor by which it came out, and it is and the drain of this 1st transistor was combined with said 1st 
terminal of said 1st capacitor (350), It is the 2nd transistor (365) which has gate, the source, and a drain. The 
2nd transistor by which the source of this 2nd transistor was combined with VDD Rhine (390), and the gate of 
this 2nd transistor was combined with said 2nd terminal of said 1st capacitor (365), The 2nd capacitor which 
has the 1st terminal and, and the 2nd terminal (355) 

Come out, are and the gate of said 2nd transistor is combined with this 1st terminal of this 2nd capacitor. The 
2nd capacitor by which the source of said 2nd transistor was combined with this 2nd terminal of this 2nd 
capacitor (355), It is the 3rd transistor (370) which has gate, the source, and a drain. The gate of this 3rd 
transistor is combined with an auto-zero line (330). The 3rd transistor by which the source of this 3rd transistor 
was combined with said gate of said 2nd transistor, and the drain of this 3rd transistor was combined with the 
drain of said 2nd transistor (370), It is the 4th transistor (375) which has gate, the source, and a drain. The 4th 
transistor by which the gate of this 4th transistor was combined with lighting Rhine (340), and the source of this 
4th transistor was combined with the drain of said 3rd transistor (375), The display containing the lighting 
member (380) which is a lighting member (380) which has two terminals and by which said drain of said 4th 
transistor was combined with one of the terminals of this lighting member. 

7. It is Display (520) Containing Two or More Pixels, and Each Pixel (400) 1st Transistor by Which it is 1st 
Transistor (445) Which Has Gate, Source, and Drain, Said Gate was Combined with Selection Line (420), and 
Said Source was Combined with Data Line (410) (445) 1st Capacitor Which Has the 1st Terminal and 2nd 
Terminal (450) 

The 1st capacitor by which it came out, and it is and the drain of this 1st transistor was combined with the 1st 
terminal of this 1st capacitor (450), It is the 2nd transistor (460) which has gate, the source, and a drain. The 
2nd transistor by which the source of this 2nd transistor was combined with VSWP Rhine (440), and the gate of 
this 2nd transistor was combined with said 2nd terminal of said 1st capacitor (460), The 2nd capacitor which 
has the 1st terminal and, and the 2nd terminal (455) 

The 2nd capacitor by which come out, it is, the gate of this 2nd transistor was combined with the 1 st terminal of 
this 2nd capacitor, and the source of this 2nd transistor was combined with the 2nd terminal of this 2nd 
capacitor (455), It is the 3rd transistor (465) which has gate, the source, and a drain. The gate of this 3rd 
transistor is combined with an auto-zero line (430). The 3rd transistor by which the source of this 3rd transistor 
was combined with the gate of said 2nd transistor, and the drain of this 3rd transistor was combined with the 
drain of said 2nd transistor (465), Display containing the lighting member (470) which is a lighting member 
(470) which has two terminals and by which the drain of said 2nd transistor was combined with one of the 
terminals of this lighting member. 

8. Illuminate Display Which Has Two or More Pixels, and Include Circuit for Each Pixel to Control Application 
of Energy to Lighting Member. By said circuit's being the approach of illuminating the display which has two 
or more pixels containing a drive transistor, and applying reference voltage to the (a) data line The step which 
determines the electrical potential difference of the auto-zero for a drive transistor, and by switching the (b) 
aforementioned reference voltage to the data electrical potential difference of said data line The approach 
containing the step which carries out loading of the data on a pixel, the step which memorizes said data to the 
capacitor combined with (c) drive transistor, and the step which illuminates said lighting member according to 
the (d) aforementioned stored data. 

It is the circuit (300) which drives the lighting member which has 9.2 terminals. It is the 1st transistor (360) 
which it is to be the 1st transistor (360) which has the gate, the source, and a drain, for this gate be for 
connecting a selection line (320), and for this source connect a data line (310). The 1st capacitor which has the 
1st terminal and 2nd terminal (350) 

The 1st capacitor by which it came out, and it is and the drain of said 1st transistor was combined with the 1st 
terminal of this 1st capacitor (350), It is the 2nd transistor (365) which has gate source and a drain. The 2nd 
transistor by which the source of this 2nd transistor was combined with VDD Rhine (390), and the gate of this 
2nd transistor was combined with said 2nd terminal of said 1st capacitor (365), The 2nd capacitor which has the 
1st terminal and, and the 2nd terminal (355) 

The 2nd capacitor by which come out, it is, the gate of said 2nd transistor was combined with the 1st terminal of 
this 2nd capacitor, and the source of said 2nd transistor was combined with the 2nd terminal of this 2nd 
capacitor (355), It is the 3rd transistor (370) which has gate, the source, and a drain. It is to carry out auto-zero 
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line (330) association of said gate of this 3rd transistor. The 3rd transistor by which the source of this 3rd 
transistor is combined with the gate of said 2nd transistor, and the drain of this 3rd transistor is combined with 
said drain of said 2nd transistor (370), It is the 4th transistor (375) which has gate, the source, and a drain. The 
gate of this 4th transistor is what is combined with lighting Rhine (340). The circuit containing the 4th transistor 
(375) which it is to combine the source of this 4th transistor with the drain of said 3rd transistor, and combine 
the drain of this 4th transistor with a lighting member (300). 

10. With Display Controller (510) Display Combined with Said Display Controller (520), Are a ****** system 
(500) and said display contains two or more pixels. This pixel (300) Are the 1st transistor (360) which has the 
gate, the source, and a drain, and this gate is combined with a selection line (320). The 1st transistor by which 
this source was combined with the data line (310) (360) The 1st capacitor which has the 1st terminal and 2nd 
terminal (350) 

The 1st capacitor by which it came out, and it is and the drain of said 1st transistor was combined with the 1st 
terminal of said 1st capacitor (350), It is the 2nd transistor (365) which has gate, the source, and a drain. The 
2nd transistor by which the source of this 2nd transistor was combined with VDD Rhine (390), and the gate of 
this 2nd transistor was combined with said 2nd terminal of said 1st capacitor (365), The 2nd capacitor which 
has the 1st terminal and, and the 2nd terminal (355) 

The 2nd capacitor by which come out, it is, the gate of said 2nd transistor was combined with the 1st terminal of 
this 2nd capacitor, and the source of this 2nd transistor was combined with the 2nd terminal of this 2nd 
capacitor (355), It is the 3rd transistor (370) which has gate, the source, and a drain. The gate of this 3rd 
transistor combines an auto-zero line (330). The 3rd transistor by which the source of this 3rd transistor 
combines with the gate of said 2nd transistor, and the drain of this 3rd transistor is combined with the drain of 
said 2nd transistor (370), It is the 4th transistor (375) which has gate, the source, and a drain. The 4th transistor 
by which the gate of this 4th transistor was combined with lighting Rhine (340), and the source of this 4th 
transistor was combined with the drain of said 3rd transistor (375), System by which it is the lighting member 
(380) which has two terminals, and the drain of said 4th transistor contains the lighting member (380) combined 
with one of said terminals of said lighting member (500). 

It is Display (520) Containing Two or More Pixels. 11. Each Pixel (700) The 1st transistor by which it is the 1st 
transistor (710) which has gate, the source, and a drain, this gate was combined with the selection line (770), 
and this source was combined with the data line (760) (710), The 2nd transistor which is the 2nd transistor 
(720) which has gate, the source, and a drain and by which the drain of said 1 st transistor was combined with 
the gate of this 2nd transistor (720), The register with which it is the register (750) which has two terminals, and 
the source of said 2nd transistor was combined with one of the terminals of this register (750), Display 
containing the lighting member (740) which is a lighting member (740) which has two terminals and by which 
the drain of said 2nd transistor was combined with one of the terminals of this lighting member (520). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Active-matrix light emitting diode pixel structure and approach This application asserts the U.S. temporary 
application 60th / profits of No. 044 or 174 for which it applied on April 23, 1997. The contents are used for 
this specification. 

Under contract-number F3361 5-96-2-1 944, this invention gained support of the U.S. Government and was 
made. The U.S. Government has a clear (certain) right in this invention. 

This invention relates to active-matrix light emitting diode pixel structure. Furthermore, this invention relates to 
the approach of operating the pixel structure of reducing current heterogeneity and threshold voltage change, 
and said active-matrix light emitting diode pixel structure, in the "drive transistor" of pixel structure at a detail. 
Background of an indication The matrix display is considerably known in the technique concerned, and as 
drawing 1 shows, a pixel is illuminated using matrix addressing (illuminate). The typical display 100 contains 
two or more pictures or display material (pixel) 160 which have been arranged at the matrix (a low and 
column). The display has incorporated the column data generator 110 and the low selection generator 120. 
Working and each low are started in order through the roller in 130, and are started by the pixel which 
corresponds using the corresponding column line 140. In a passive matrix display, although each one low of 
every of a pixel is illuminated in order, first, with data, each low of a pixel continues and is loaded with an 
active matrix display. 

For example, use of a portable display called a laptop computer increases, and they are various Display 
Technologies (for example, liquid crystal display (LCD)). 

And the light emitting diode (LED) display has been adopted. LED is luminescence equipment and the 
important difference between these two techniques is having an advantage on power effectiveness rather than 
nonluminescent equipments (LCD etc.). In LCD, the back light of fluorescence is ON in the whole persistence 
time which a display is using, and even since a pixel "is turned off 1 off, it consumes power. On the other hand, 
an LED (or OLED) display saves power by illuminating only the started pixel and not illuminating an "off-" 
pixel. 

Although the display which adopted OLED pixel structure can reduce power consumption, such pixel structure 
may show heterogeneity to reinforcement and it originates in the threshold voltage drift of the drive transistor 
by manufacture, and transistor heterogeneity. However, it turned out that the brightness of OLED is 
proportional to the current which passes OLED. 

Therefore, the pixel structure of reducing the current heterogeneity and threshold voltage change in the "drive 
transistor" of pixel structure, and the approach of accompanying are required for the technique concerned. 
Outline of invention With 1 operation gestalt of this invention, the current source is incorporated into LED 
(OLED) pixel structure, and the current heterogeneity in the drive transistor of pixel structure and threshold 
voltage change are reduced. It is combined with the data line, and the fixed current is programmed first there, 
and current sources are collected. 

A fixed current is attained by applying reference voltage first by the alternative operation gestalt in the auto- 
zero phase which determines and memorizes an auto-zero (auto zero) electrical potential difference. The 
electrical potential difference of auto-zero explains the threshold voltage of a drive transistor effectively. Next, 
in order that the data electrical potential difference relevant to the same reference voltage may illuminate a 
pixel, it is applied now. 

With other operation gestalten, the register is incorporated in LED (OLED) pixel structure, and the sensibility of 
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dependence of the current which passed OLED to the threshold voltage of a drive transistor is lowered. 
Easy explanation of a drawing The contents of instruction of this invention can be easily understood by taking 
the following detailed explanation into consideration in relation to an accompanying drawing. 
Drawing 1 is the block diagram of a matrix addressing interface. 

Drawing 2 is the circuit diagram of the active-matrix LED pixel structure of this invention. 

Drawing 3 is the circuit diagram of the operation gestalt of an alternative of the active-matrix LED pixel 

structure of this invention. 

Drawing 4 is the circuit diagram of the operation gestalt of other alternatives of the active-matrix LED pixel 
structure of this invention. 

Drawing 5 is the block diagram of the system using the display which has two or more active-matrix LED pixel 
structures of this invention. 

Drawing 6 is the circuit diagram of the operation gestalt of an alternative of the active-matrix LED pixel 
structure of drawing 2 . 

Drawing 7 is the circuit diagram of the operation gestalt of an alternative of the active-matrix LED pixel 
structure of this invention. 

In order to show the same member common to drawing in order to make an understanding easy, the same 
reference figure was used in the possible place. 

Detailed explanation Drawing 2 shows the circuit diagram of the active-matrix LED pixel structure 200 of this 
invention. In a desirable operation gestalt, active-matrix LED pixel structure is performed using amorphous or 
the thin film transistor (TFT) which is a transistor manufactured using polish recon, for example. Similarly, in 
the desirable operation gestalt, active-matrix LED pixel structure has incorporated organic light emitting diode 
(OLED). Although this pixel structure is performed using a thin film transistor and an organic light emitting 
diode, it must be understood that this invention can be performed using other types of a transistor and a light 
emitting diode. For example, if threshold heterogeneity is **(ed) as the transistor manufactured using other 
ingredients mentioned above, this invention can be used in order to offer a fixed current through a lighting 
member. 

Although this invention is shown below as a single pixel or pixel structure, he has to understand that a pixel can 
be used with other pixels in order to form a display (in for example, array). Furthermore, although lower 
drawing shows a specific transistor configuration, it must be understood that the source of a transistor 
corresponds to an electrical-potential-difference sign. 

Drawing 2 is described. The pixel structure 200 contains three PMOS transistors 240, 250, and 260, the NMOS 
transistor 270, a capacitor 280, and LED (OLED)290 (optical member). The selection line 210 is combined with 
the gate of transistors 240, 250, and 270. A data line is combined with the source of a transistor 250, and +VDD 
Rhine is combined with the drain of a transistor 270. One electrode of OLED290 is combined with the drain of 
transistors 240 and 260. The source of a transistor 240 is combined with the gate of a transistor 260, and one 
terminal of a capacitor 280. Finally, the whole of one terminal of the drain of a transistor 250, the source of a 
transistor 270, the source of a transistor 260, and a capacitor 280 is combined with one. 
This pixel structure 200 offers a uniform current drive under a big threshold voltage (Vt) heterogeneity 
existence. In other words, it is desirable to cross OLED, to maintain a uniform current and to secure 
homogeneity in the reinforcement of a display. 

In a detail, OLED pixel structure operates in two phases, a load-data phase, and a continuation lighting phase 
more. 

Load-data phase Data may be loaded when the pixel structure 200 makes the suitable selection line 210 drive. 
That is, if a selection line is set to a "low", a transistor P4 (240) will be turned "ON" and the electrical potential 
difference by the side of the anode plate of OLED290 will be sent to the gate of a transistor P2 (260). To 
coincidence, a transistor PI (250) is also turned "ON" and the fixed current from a data line 220 flows in both 
transistors P2 (260) and OLED290. That is, a transistor 260 is turned ON in order to lower the current driven 
according to the current source 230. 

The current source 230 which drives a data line is programmed with external data. The gate to the source 
electrical potential difference of a transistor 260 (drive transistor) becomes settled on an electrical potential 
difference required since a current is driven next. A transistor Nl (270) is turned "OFF" and power-source 
+VDD is separated from OLED290 by coincidence. The fixed current source 230 also carries out the self- 
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adapting of the electrical potential difference from the source to the gate, fits a fixed exaggerated drive value 
(electrical potential difference) to a transistor 260, and compensates threshold change of poly-Si TFT 260. An 
exaggerated drive electrical potential difference shows data. In order, data are appropriately memorized on 
storage capacitor CS280. Loading or the light cycle for data is completed now. 

Continuation lighting phase If a selection line is set to "yes", both the transistors of PI (250) and P4 (240) will 
be turned "OFF", and a transistor Nl (270) will be turned "ON." Although the supply voltage of a transistor 260 
may change slightly, the electrical potential difference from the source of a transistor 260 to the gate controls 
the current level in a lighting cycle. VSG of the transistor 270 which crosses a capacitor 280 cannot change 
immediately. Thus, the gate voltage of a transistor 260 follows a source electrical potential difference, and the 
electrical potential difference from the source to the gate is maintained through whole loading and a whole 
lighting phase. The electrical-potential-difference resolution required of the leakage current of poly-Si TFT and 
the gray-scale brightness of OLED determines the size of a storage capacitor required in order to hold the 
effective data of a frame time. In a desirable operation gestalt, a capacitor is in the order of 0.25pf(s). That is, 
although the current leakage of a transistor 260 is taken into consideration, probably, a capacitor will be large 
enough. Lighting phase pixel actuation is completed now. 

Each data / column line 220 need to care about the point of having the fixed current source 230 by which itself 
was programmed. The current source by which consecutiveness to a data line was programmed during the 
lighting phase is sent, the following low which are all pixels is loaded, and the low front pixel is carrying out all 
frame time actuation in the lighting phase. Thus, the pixel structure of drawing 2 needs only one NMOS 
transistor and three PMOS transistors which have Rhine of 2.5. (The VDD electrical-potential-difference supply 
in which it is shared with an adjoining pixel and deals, a selection line, data line current source) . 
The example in which drawing 6 is performed by the pixel structure of drawing 2 having all PMOS transistors 
as an alternative is shown, and whichever it uses [ of only PMOS or an NMOS process ] it, it is economical. 
The NMOS transistor Nl is permuted with PMOS P3 transistor 610. However, additional Rhine (control line) 
It is combined with the gate of a transistor 610, and 620 carries out addressing of the additional PMOS 
transistor, has it, and needs a total of 3.5 Rhine (namely, electrical -potential-difference supply of the addition 
for controlling the additional PMOS gate). 

In short, by supplying a fixed current source through OLED290 again according to the self-adjustment / 
tracking device on VSG of a transistor 260, drawing 2 and the pixel structure of drawing 6 are designed like, in 
order to compensate threshold change of both poly-Si TFT and OLED. Drawing 2 and the pixel structure of 
drawing 6 can actually attain the suitable actuation which has high voltage supply in the midst of both loading 
and a lighting phase. Such pixel structures can be performed in order to design the OLED display of the high 
quality which has life time gray-scale homogeneous [ of both OLED or pixel poly-Si TFT / unstably good 
nevertheless ], and high. 

Drawing 3 shows the operation gestalt of an alternative of this active-matrix pixel structure. In a substitute 
operation gestalt, a data line electrical potential difference does not need an electrical-potential-difference 
current repeater like operation of the current source which it was changed into the current within pixel structure, 
and was mentioned above by drawing 2 and drawing 6 . 

Drawing 3 is described. The pixel structure 300 contains four PMOS transistors (360, 365, 370, 375), two 
capacitors 350 and 355, and LED (OLED)380. The selection line 320 is combined with the gate of a transistor 
360. A data line 310 is combined with the source of a transistor 360, and +VDD Rhine is combined with one 
terminal of the source of a transistor 365, and a capacitor 355. The auto-zero line 330 is combined with the gate 
of a transistor 370, and lighting Rhine is combined with the gate of a transistor 375. One electrode of OLED280 
is combined with the drain of a transistor 375. The source of a transistor 375 is combined with the drain of 
transistors 365 and 370. The drain of a transistor 360 is combined with one terminal of a capacitor 350. Finally, 
all of one terminal of the gate of a transistor 365, the source of a transistor 370, and a capacitor 350 and one 
terminal of a capacitor 355 are combined. 

Drawing 3 shows the pixel structure 300 of operating in three phases, more to a detail. That is, they are 1 auto- 
zero phase, 2 load-data phase, and 3 lighting phase. 

Auto-zero If the auto-zero line 330 and lighting Rhine 340 are set to a "low", transistors P2 (375) and P3 (370) 
change to "ON", and the electrical potential difference by the side of the drain of a transistor PI (365) will be 
sent to the gate, and will be temporarily connected with diode. A data line 310 is set to "reference voltage", and 
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the selection line 320 is set to a "low." Although reference voltage can be set to arbitration, it must be larger 
than the highest data electrical potential difference. 

Next, lighting Rhine 340 is set to "yes" and transistor P2 375 are turned "OFF." Now, it becomes settled and has 
a pixel circuit in the threshold of transistor PI 365 (drive transistor), and it memorizes the electrical potential 
difference (auto-zero electrical potential difference) which is a difference between the reference voltage of a 
data line, and the threshold voltage of transistor PI 365 of a capacitor CC 350. By this, VSG of a transistor 365 
is set to the threshold voltage of a transistor 365 at gate voltage or twist accuracy. This offers a fixed 
exaggerated drive electrical potential difference regardless of threshold voltage change on a transistor PI (365) 
next. Finally, the auto-zero line 330 is set to "yes", and insulates the gate of transistor PI 365. The purpose of 
auto-zero is attained after this. 

Load-data phase The selection line was set to the end of an auto-zero phase by the "low", and the data line was 
"reference voltage." Now, a data line 310 is set to a data electrical potential difference. A data electrical 
potential difference is sent through a capacitor CC 350 on the gate of a transistor PI (365). Next, a selection line 
is set to "yes." Thus, VSG of a transistor 365 provides a transistor 365 with a fixed exaggerated drive electrical 
potential difference, in order to offer fixed current level. This ends a load-data phase and a pixel becomes 
lighting. 

Continuation lighting data phase in a DESEREKUTO (it removes from deselect and selection) low phase If a 
data electrical potential difference is memorized on the gate of a transistor PI (365), lighting Rhine 340 will be 
set to a "low" and transistor P2 375 will be turned "ON." The current supplied by transistor PI 365 can flow 
now through OLED380. In short, a transistor 365 functions like a fixed current source. A lighting phase is 
completed now. 

Other operation gestalten of the alternative of this active-matrix pixel structure with drawing 4 are shown. In a 
substitute operation gestalt, a data line electrical potential difference is transformed into a current among pixel 
structures, and as mentioned above by drawing 2 of a current source, and 6, it does not need an electrical- 
potential-difference current repeater like operation by the current source again. 

Drawing 4 is described. The pixel structure 400 contains three PMOS transistors (445, 460, 465), two capacitors 
450 and 455, and LED (OLED)470. The selection line 420 is combined with the gate of a transistor 445. A data 
line 410 is combined with the source of a transistor 445, and VSWP Rhine is combined with one terminal of the 
source of a transistor 460, and a capacitor 455. The auto-zero line 430 is combined with the gate of a transistor 
465. One electrode of OLED470 is combined with the drain of transistors 465 and 460. The drain of a transistor 
445 is combined with one terminal of a capacitor 450. Finally, all of one terminal of the gate of a transistor 460, 
the source of a transistor 465, and a capacitor 450 and one terminal of a capacitor 455 are combined. 
Drawing 4 shows the pixel structure 400 of operating in three phases, more to a detail. That is, they are 1 auto- 
zero phase, 2 load-data phase, and 3 lighting phase. 

Auto-zero (based on VSWP) phase As for VSWP (electrical potential difference which switches supply), only 
an amount "deltaV" is set to a "ROWA (low lower) electrical potential difference." Here, a ROWA electrical 
potential difference is chosen as a little current (being dependent on an OLED property by the order of 
NANOAMPU) passed little by little in OLED470. A ROWA electrical potential difference is a floating node 
(combined without the dilution by f through the gate of transistor PI (460) VG (PI).) between CC (450) and the 
transistors P4 (445) which were combined with the capacitor. Next, the "low" set of the auto-zero line 430 is 
carried out. Transistor PI (460) 

A (drive transistor) is temporarily connected as diode by closing a transistor P3 (465). The selection line 420 is 
set to a "low" next, and "reference voltage" is applied to a data line 410. Reference voltage must set to 
arbitration however be larger than the highest data electrical potential difference. A pixel circuit can become 
settled in the threshold of transistor PI 460 now. Finally, the auto-zero line 430 is set to "yes" next, and 
insulates the gate of transistor PI 460. The effectiveness of an auto-zero phase is memorizing an electrical 
potential difference (auto-zero electrical potential difference) to a store at a capacitor CC 450, and it expresses 
the difference between data line top reference voltage and the transistor threshold voltage of PI 460. This 
completes an auto-zero phase. 

Load-data phase The selection line was set to the "low" by the end of the phase of auto-zero, and the data line 
was "reference voltage." Next, a data line is switched from reference voltage to the ROWA electrical potential 
difference (data electrical potential difference) on which the change in data is referred to at data. In order, a data 
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electrical potential difference (data input) is loaded, and is combined with the gate of transistor PI 460 through 
capacitors 450 and 455. The electrical potential difference VSG of a transistor 460 provides a transistor PI 
(460) with a fixed exaggerated drive electrical potential difference, and drives OLED470 current to it. That is, a 
data electrical potential difference is transformed into an exaggerated drive electrical potential difference on 
transistor PI 460. Since the electrical potential difference memorized on a capacitor 450 caused the threshold 
voltage of transistor PI 460, the whole exaggerated drive electrical potential difference is independent of the 
threshold voltage of a transistor PI now. The selection line 420 is set to "yes" next. This completes a load-data 
phase. 

Data are continuously illuminated during a DESEREKU trough phase. An exaggerated drive electrical potential 
difference to insulate except for capacity coupling now and for the gate of transistor PI 460 drive OLED by 
completion of a data load phase, is memorized by the capacitor CS 455. Next, VSWP is returned to the first 
Hire (high higher) electrical potential difference (lighting electrical potential difference). Then, VSWP goes up 
and sufficient electrical potential difference which drives OLED for lighting exists now. That is, if the selection 
line 420 is set to "yes", both transistors P3 (465) and P4 (445) will be changed at "OFF", and a data electrical 
potential difference will be memorized on VSG of a transistor 460 like [ former ]. The electrical potential 
difference VSG (PI) from the source to the gate is similarly maintained through the whole lighting phase, and it 
means that the current level which lets OLED pass is fixed. A lighting cycle is completed now. 
In short, drawing 3 indicates the pixel structure which uses four PMOS transistors and 3, and one coupling 
capacitor that has 1/2 line. (As for an auto-zero line and VDDH electrical-potential-difference supply, both are 
sharable) . Drawing 4 indicates the pixel structure which used only three PMOS transistors and 2, and one 
coupling capacitor that has 1/2 line. (VSWP which switches a power source uses with an adjoining pixel in 
common) the two aforementioned (2) pixel structures where poly-Si TFT and threshold change of OLED are 
suppliable with both such two pixel structures with lighting, and the auto-zero and the request ring current 
device on VSG (PI) - the inside of the polish recon NMOS - and it can perform in an amorphous NMOS 
design. 

Drawing 3 and two (2) pixel structures of drawing 4 can be performed in order to design OLED of high quality 
which has an unstable gray-scale [ good nevertheless ] homogeneous and long life in OLED or pixel poly-Si 
TFT. 

Drawing 7 shows the circuit diagram of the active-matrix LED pixel structure 700 of this invention. With a 
desirable operation gestalt, active-matrix LED pixel structure is performed using a thin film transistor (TFT) 
(for example, transistor manufactured using polish recon or an amorphous silicon). Similarly, active-matrix 
LED pixel structure has incorporated organic light emitting diode (OLED) with the desirable operation gestalt. 
Although this pixel structure is performed using a thin film transistor and an organic light emitting diode, it 
must be understood that this invention can be performed using other types of a transistor and a light emitting 
diode. 

This pixel structure 700 offers a uniform current drive under a big threshold voltage (Vt) heterogeneity 
existence. If it puts in another way, it is desirable to maintain a uniform current through OLEDs, it will have 
and the homogeneity in display reinforcement will be secured. 

Drawing 7 is described. The pixel structure 700 contains two PMOS transistors 710 and 720, a capacitor 730, a 
register 750, and LED (OLED)740 (optical member). The selection line 770 is combined with the gate of a 
transistor 710. The data line 760 is combined with the source of a transistor 710. One terminal of a register 750 
is combined with the source of a transistor 720, and one electrode of OLED740 is combined with the drain of a 
transistor 720. Finally, all of the gate of the drain of a transistor 710 and a transistor 720 and one terminal of a 
capacitor 730 are combined. 

When a low including pixel structure is chosen more as a detail as an active low, the logical "yes" level of the 
selection line 770 turns ON a transistor Ml 7 10, and a capacitor C730 is charged from a data line 760 to an 
electrical potential difference Vg. After DESEREKUTO [ a low / in the selection line 770 / "low" level ], a 
transistor Ml is turned OFF and the electrical potential difference of a capacitor 730 is memorized for frame 
time. Since an electrical potential difference appears in the gate of transistor M2 720, it sets a current so that 
OLED740 located in through and a drain may also pass through a transistor 720. 

Furthermore, an important thing is that a register 750 is performed with this pixel structure. It is combined with 
the source of a transistor 720 and a register functions as a feedback member of minus. Although a transistor will 
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tend to pass many currents by OLED if each drive transistor has unusually low threshold voltage, an additional 
current causes and has the sag of the addition which crosses a register 750, and reduces a current. 
Complementary effect takes place to the drive transistor which has unusually high threshold voltage. The effect 
of [ whole ] is reducing the heterogeneity of a current. It turned out that a register has very good resistance 
homogeneity and can generally be formed from the threshold voltage homogeneity attained by TFT. Although 
one reason is very sensitive to the trap consistency of a silicon ingredient with active TFT threshold voltage, 
resistance of the doped layer which is used in a register is not so sensitive to a trap consistency. Measured value 
is the range which the percentage variation of resistance crosses a polish recon display wafer, shows a very 
small thing, and changes resistance, and changing smoothly unlike a transistor threshold is expected. 
The current which passes through OLED740 determines brightness. However, when a pixel was performed 
using TFT, it was observed that the threshold voltage of TFT can also change over above LIFE. In addition, 
probably, there is initial heterogeneity of TFT threshold voltage. Since an electrical potential difference does 
not have strong effect about the current with which a threshold is decided through OLED, it is necessary to care 
about the point that such heterogeneity about a transistor 710 is not a problem. On the other hand, the change in 
the threshold voltage of the drive transistor 720 affects a current directly through OLED. 
IOLDE which passes^through OLED in a current and this pixel structure can be expressed more to a detail as 

follows. /oLED = TT ( ^ ~ V < " 7 ^^ 2 < X > 

As for K f , threshold voltage and Vg are the electrical potential differences from a data line, and the proper 
mutual-conductance parameter of a transistor M2, and W and L have [ the width of face and die length and Vt / 
a register R750 ] the value of 1M with a desirable operation gestalt. However, resistance can be 100K-10M 
according to drive transistor characteristics. It was observed that this pixel structure can reduce current variation 
to one third of fluctuation having no register of this invention described below and possible. 
A detail is equipped more with the register combined with the source of a transistor 720, and it is a threshold. 

J OLED av * 
The sensibility is as follows. 

-2/(V g -V t + IOLEDR). (2) 

Although it is useful to increase gate voltage Vg as much as possible, it has the limitation that a transistor 720 
must remain in saturation. By crossing a register (IOLDER) and bringing about a voltage drop, the sensibility to 
threshold voltage change can be reduced what [ below ] can be attained [ having no register and ]. Finally, a 
term (IOLDER) cannot become larger than (Vg-Vt). as for the reason, the transistor 720 was turned OFF for 
such a result — it is because thing semantics is carried out. Therefore, the greatest reduction in the sensibility 
which can be attained by placing a register in the source of a transistor 720 is the factor of 2. 
However, placing a register into the source admits that the width of face W of a transistor 720 increases, and 
such an increment reduces the standard deviation of threshold voltage. Since it can be increased by the fixed 
maximum gate voltage and W, many profits are pulled out from the statistical reduction in sigmaVt. Thus, by 
putting a register on the source of a transistor 720, the reduction in current variation is the combination of the 
effect of following (1) and (2). 

*a!L-Cai«*tt*o fflft (1) ffift«Htt&4b "~ fcffi 

tQLED dVi 

They are a decrease (it restricts to the maximum profits on the theory which is 2x or 50% of reduction), and 
reduction (there is no limitation except for geometric and capacitance constraint) of the (2) threshold change 
sigmaVt itself. 

Drawing 5 shows the block diagram of the system 500 using the display 520 which has two or more active- 
matrix LED pixel structures 200,300,400,600 of this invention, or 700. A system 500 includes a display 
controller 510 and a display 520. 

A display controller can be carried out more by the detail as a general purpose computer, and the computer 
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concerned is a central processing unit CPU 512, memory 514, and two or more I/O devices 416 (for example, it 
has a mouse, the keyboard, the store, for example, the MAG, and the driving gear of optics, the modem, etc.). 
The software instruction made to start a display 520 can be loaded to memory 514, and can be executed by 
CPU512. 

A display 520 contains the pixel interface 522 and two or more pixels (the pixel structure 200,300,400,600 or 
700). The pixel interface 522 includes a circuit required since a pixel 200,300,400,600 or 700 is driven. For 
example, the pixel interface 522 may be a matrix addressing interface shown by drawing 1 . 
Thus, a system 500 can be performed as a laptop computer. Instead, a display controller 510 can perform in 
other approaches, and they are a microcontroller, the integrated circuit (ASIC) of application specification or 
hardware, and software instruction set doubling. In short, a system 500 can be performed within the larger 
system incorporating the display of this invention. 

Although this invention was indicated using the PMOS transistor, it must be understood that this invention can 
be performed using an NMOS transistor. 

In addition, the related electrical potential difference is made reverse there. That is, OLED is now combined 
with the source of an NMOS drive transistor. Since OLED is turned over, the cathode of OLED must be made 
from a transparent ingredient. 

Although the various operation gestalten incorporating the contents of instruction of this invention were shown 
and being indicated in the detail on these specifications, this contractor can devise many other various operation 
gestalten which incorporated these contents of instruction easily. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not: responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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FIG. 1 

[Drawing 2] 
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i-MZffi&^n. 2 CO h^>^X^C0V-X^Mm2C03>T">+>-C0m2 C0 

^-^7";U^^$nfem2C03>^>^ (4 5 5) 

$*-K V-7;S:^Fl/'1'>$Wr^m3C0h^>^X^ (4 6 5) T&oT 

, Mm3coh^>^x^coy-h^^--hifp^^> (430) ^M^$n, m 

m3coh^>vX^co 7 -x a*MSE& 2 co h ^ > ^ coy- h jc*S-& £ n, M 
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s&3(Dhy >yX^(D H V-i >^HUfH^ 2 (D b y > ^ (D H W > lz^ $ n 
fem3CDb^>vX^ (4 6 5) 

2 0©d?-^;i/£WT£fMMt (4 7 0) T-SoT, Mf3fil2C7)h^>^ 

4 7 0) 

(a) t"-^^^ >^S2pmBE^MfflT^^^{Cj;oT, h y >iS7,?(Dfc 

( b ) mzmmmj±*Mm : r-? xD^-^mmzm r>^^z.h\z^x 

9. 2O<0^ — a^SWfSBa^SPWSra&fSlHlBS (3 0 0) TSoT, 

K V-^HK>*tt5ilOh7>^^ (3 6 0) T&oT 
» mtf-hUllU? hy^O (3 2 0) £&*STSfc«>©'fe©T&?K iV~X 
(3 10) Sr^-rSfc*©t>©T&Smi©h^>yx^ (3 

60) 

-S^WCjig^Snfc&l <2>=l>x>+>- (3 5 0) 

h V-XM' F 1/^ >$tt§I 2 © h 7 >y7 ^ (3 6 5) T$oT, 
ii20h7>yX^0V-W])D7<> (3 9 0) fcjjg^Sn* Mf|l2cDh 
7 >yX^y- h^ffflBH 1 (Duyfy^-(DmWm 2<D? — ^j-)UZ%g&-2n 
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(7) 

fcl20h7>y^^ (3 6 5) 
mi<D? — ^ir)l&tfm2(D? — ^±)lZ^-?Z>%i2(Dn>7 : >'y- (3 5 5) 

2<D5>-^1rMZ^1ZtLtz.Wi2(DZl>^y^ (3 5 5) <h, 

K W H l/'f 3 © h 7 (3 7 0) T^oT 

, M^3oh^>vx^ot$iBy-h^-hifD^-r > (330) ^^-$n^ 

/itfxD&OT&O, ^3(D h^>i^y;^(Dy-7;«ttifSm2<D h^>v7;^<7) 
y- h \zm&2n. i!3(Dh7>yX^©HH >tefuf2!f§ 2©h7>yX^ 

©HufBHi/-r >ms-a-$rLTv^^3© h^>>?7;^ (370) 

y— k v— x&t^Fwr >&^'?z>m,4<D v^y-jT,^ (375) t&ot 
, mm4(Dh7>i?7,?(D^-bf)mw7-i> (340) K^$n£ 

D> h^>vX^(Dy-X^W2ff§3<7) h7>yX^O HH >K|££- 

©T*^)l4®h7>y7^ (3 7 5) ^^tel^ (3 0 0) 0 
10. f-fX7°H3>hD-7 (5 10) <h, 

Hf||H7 e ^7;y 0 l/-rn>hn-^^|g^$nfc:T : VX7V-1' (5 2 0) 
^^tfvX^A (5 0 0) T&oT, 

ttflS^VX^V-r^fc^h^-k^^^, Mh°^-fe;V (3 0 0) 

y~K V-7;S:D i :Kl/-r>*W-r^^l(Dh^>vX^ (3 6 0) T&oT 
iy-h^^7h7^> (3 2 0) ^£$n, iV-X^r-^7^> (3 
10) ^|g^-$nfcmi©h^>^7;^ (3 6 0) 

mi0*-sii-)iRz$m2<D?-iii-)i&^&mi<nzi>^>*f (350) 
^-^i-)i\z^^nrzmi(Duy^>^ (350) 

y-h, V-XRZSFU-i >&m-?Z>M2(Dh7>i?X? (3 6 5) T&oT 
, ^2<D h^>vX^CDV-y;^VDD^^ > (3 9 0) \Z^^tl, mW,2<D 
h 7 >^X^CDy- h^MIEm 1 >^>1r-(DHtf|Em 2 (D$>-=ii-)UZl&&2 
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(8) 

tlTc%i2<Db7>i?X? (3 6 5) 

Il©^-^tM^2©^-$tMtt^2(D3>T>-!t (3 5 5) 
T&oT, mZW,2(D b7>i?7s?(Df- bfimW, 2 03 >x >1t0ff§ 1 0^- 
^ ^-;i/^,|g^-$n> ^ 2 CD h z> >y^^0V-7« 20D >5F>1t0!g 2 
(D^-^^;l/^^^$nfem2(7)Zl>^>1t (3 5 5) 

y— K V-XM" H K >§tt^I 3 © h 7 >y7.^ (3 7 0) T&oT 
> Mfit30h^>vX^0y-h^:*-hifn^> (3 3 0) £!i!f£-U Mm 
3 0h^>^X^0V-X^tufSB2(Dh^>^X^0y-ht-|S^b> 
©h7>yX^© >^itfff2ll2 0 b^>^7^0 FH >^^^$tlTt/^ 
^3©h7>yX^ (3 7 0) 

y~K V-X&tf Fl/^>£W1-3fil40F^>v?;^ (3 7 5) T&oT 
, Mf§40h^>vX^0y-F«BJl^> (3 4 0) \z^^n, mm4(D 

h7>yx^© y -x fimmm 3 © f ^ > ^ 0 f u^c > $ n^m 4 0 

F5>>:/X^ (3 7 5) 
2O0^-^±;l/$^rT^^0JOT (3 8 0) TfeoT, MfBfg 4 0 F 7 > 

(3 8 0) 
ZStSisTsTk (5 0 0) „ 

11. M%L<D¥t7~t)l$:^&?jX7U^ (5 2 0) TJboT, (7 

0 0 ) a*, 

y— K V-XR^HK>$tt5il©h7>^^ (7 10) T^^T 

, ^y-F^-ti/^ h^-r > (770) Kag^stu iv-x^f-^7<> ( 

7 6 0) l:^$n^l0h7>y^^ (7 10) 
y-K V - XR^ F l/^ >^tt §1 2 0 h 7 >y7 ^ (7 2 0) T&oT 

, HfrfB^i 0 h7>^x^0HK >^M^2co h^>vx^ooy-h(c^$ 

nfci20h7>^^ (7 2 0) <h» 

2^0^-$7-Mt1"^)l/yX^ (7 5 0) T&oT, MfE£!2 0 F 
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5 0) t, 

2~D(D?-$i-)V$:m~$-Z>mWffitt (7 4 0) T&oT, itufSfl 2 (D b ^ >^ 
7 4 0) ^rV^7°W (5 2 0) o 
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*mm\z* 1997^4^2.3 u\zmmzniz*mmtom&wm, 
&&±.m~?z>o j t<Dtomz*wmm\zmm2nx\,*z>a 

. *mmz£i\,*TMfrfc (certain) *§fiJ£WT £o 

*mm\z, T?T^y^hVy?xmK¥-(jr-Y¥2^)imm\zm'tz>o h 
?xmyt^*-Y¥2^)mm&mfc?2>j3mzm-tz>a 

f.fc'Sfc, ^ MJ yZTsT YUy is>tf&mmVT¥t7±)VfimWZnZ> (illu 
minate) . ft»T^^K10 0H tf^'i (n-#:O^J^A) KBHBSn 

fc^otf^^^xtt^^ (tf^-fe;i/) i6om * 

7Ax-^i4gf 1 1 0Wn-t^h^4gIl 2 0*S^W5. 
ifSPb, i^OT^X^KT^yny- ^J^WBfVxyK (LCD) 

sr/^Tt^^— H (led) T^T.^v-f) iffi$nttTt^. nn£ 

©2 0©&||5©M&^g«, LED«gt-efeoT, (LCD 

r^-^j -r^^se)^$AA o y-^^»-r^c cnn^tT, led cm 
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oled) mm^nrz^^^jvo^mmv. t*y\ tf^-t 

7M:gBlW§„ b^U OLED(DBJ^>$^OLED$ai§-r^>«^t^Jt 
^JbTV^Ct^JofCo 

*H6W©— ^JfeJ^fiBTtt, tWLED (OLED) \Z#±)VmM<DWz& 

nmmw iz^utfy&z nx & v , -tna* s jRit $ n & . 

ftbD©lfcS(5JBfB"e«, ^--hifn (auto zero) *JBE*^LTlBtt*r*^- 

o mz. mvmmmmzmm-rz>7*-?ni£j)K \z#±)v&mwrzit*b\z. *t 

^O^M^Ti^ (OLED) tf t7±)lMmmzffl.fr&& 

nt^D, -igRj h^>^7;^(DBaMmffi^^-r^, oLED^aiib^ft^ofe 

02H ^Wf^ThU y^XLEDt!^-fe;«3iOIiIK0T** 
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m 3 ^mmor^T-^ 7V h U v Z X L E D hr^ir;M£ii(E>tt#<7)^;66J& 

0 5 tt, #fgBJ <£>H$[<£>7 £ T-j h U y £ X L E D tf tf iDimm&m-fZ 
(DIMES 0T;fe£o 

02(1 *fg0J§<7Dr 7*V b »J y^XLEDtf^-fe;V^B2 0 0©tHlS§EI 
^SbV^Jfi^llfcfe^T, 7^f^77hU777LEDt:^tJl/i 

^l!S§IIh7>y7^ (TFT) £^fflbTHff£n&o I^U.t'Sfc, 

ytP'C*— F (OLED) £m^&A,W& 0 *t!^-fe;i/fl|]fittaH!lh7>^X 
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12C9^TW 0 fc?#-fe;H§ii2 0 Ote, 30©PMOSh7>^2 
40, 250, 260, NMOSh7>^ 2 7 0, □ >-x>1t2 8 OML 
ED (OLED) 2 9 0 ()feM) t^^h7^>2 10H H^>v 

X37 2 4 0, 2 5 0&^2 7 0<D^-hH^$ntV^. x— *7-C>«h7 
>yX^ 2 5 O0V-XtI^$n, +V DD ^-r >tth7>vX^ 2 7 0 CD HI/ 
-r>lC^$nTV^ 0 OLED2 9 0O1OO1IH N5>^^2 4 0S 
^2 6 0CDH1/-T >t:IS^$nT^§, h7>'^^ 2 4 OCDV— Xte, h^> 
>?X^ 2 6 0 <Df— hRZS^>^>^2 8 001 •ZXD^ — ^-^MZ^^tlX^ 
Z> 0 MWZ, b7>z?7s?2 5 OCDHWX h7>^^2 7 0©V-X, h 
7>yX^ 2 6 0cDV-X^D^3>t ? >+|-2 8 0 CD 1 "DCD:? — 5t\>M3u 1 

*t: 0 ^ir;i/^3t2 0 0«, *£&HfMEE (V t ) WH4#ftTT> 

fVX7°K CD^SCD^T^-tt^^r^. £ L t^o 

«fct)ffiffl^«, OLEDtf^t^iilH 2^©7i-X, n-H5*-^7x 

h°^-t;V«B2 0 0«, m^fc±U& h7^>21 OSrKlft^li-S^tfc.to 

, h7>yX^P4 (2 4 0) T^->j fc$n, OLED 2 9 OCDI^MJCD^ 
EE^h7>yX^P 2 (2 6 0) H KSISn*. mmz, h7>yX^P 

1 (2 5 0) fe, r^->j tcsn, t^— ^^-T >2 2 Ori^CD— 5£CD«^H^ 
>yX^P 2 (2 6 0) Rr;OLED2 9O0^^n^.. Wt>. H^>vX 
37 2 6 Ote, «»»2 3 OC«fcoTKS(lSnfc*«E*TVf*fc«)JC^->H-rS. 

?-9?>(y&mrirz>tmM2 3 o«, ^of-^i^oT^D^^Asn 

W£ 0 h7>y7^2 6 0 (igl&H5>^X37) CD V-X^ffi^cD^r- Hte, 
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7 0) \t T^-^J «M+Vdd«OLED 2 9 0 frZWVMZtt&o - 

-f («EE) $h7>yX^ 2 6 0l:^t, # U v >J □ >T F T 2 6 0 CD 
□ >^>1tCs2 8 0(D±T\ jg^JlCiBltSns. :ntT-^©^0O-H 

h^-T >^ r/Wj fc-fcy h$n^xh, PI (2 5 0) MP4 (2 4 
0) c7)Mh^>> ? 7,^« r^-^j ^$n, h7>y^^Nl (2 7 0) « ^> 

j nsnso h7>y^ 2 6 o<Dnmni£&t>?fc\z&{k?zin&&ifi&zifi 

, h7/yX^2 6 OcDV-X^^^-h^cDSffiOTHJit-r^^^cDS^l/^ 
frZUffl-TZo 3>x>+)-2 8 0£1t^£ h^>^X37 2 7 OcDVsg^ SP&K 
^t>Sdt^T€r?5:Vi. CcD^-5^ h ^ >^X^ 2 6 0 h^J£te7-y; 

«jx&iijsu y-7*^y- h^(Dmi±^\ i#op-HRi;iW7x-x$ 

7>ttt0. 2 5 p f (D-*— &\Z&Z>o h7>yX^2 6O0l^in$ 

§7-^/*7A7'f>2 2 0^nStO7°P^7A$nfc-S(DlM2 

Iff CD □— CD b° Z-tJlfimW 7 x— X© *T£!7 ABSIBJlftfts ITV^o £ ©<£ 
•5KI, 0 2cDtf^-fe;^5t«, 2. 5 ©7^ > t5 1 ^ONMO S h 7 

X?%.Z$3*D(DPMOS h7>^^©*^SttS. (HM8©£ ?±)l>h# 
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t^eWlTfeMTl)^. NMOSh7>y^^NlH PMOS P 

3h7>yx^6ioTii$nw§. b/^u 3iiin©^-r> («P5K» 

6 2 0«h^>> ? y;^6 1 0<W-MC^£-$n, 5£Snc7)PMOS h7>vX^ 
$7HI/7y>^t> t)^T^3. 5C7)^-T> (IP^jijJDCDPMOSy- h £ 

Si«/h^y*>^itlt^£oT, ^fcOLED2 9 O^IlT-^©tM 

£ t k «k o t, # u v u ^ > t f t&^o led (dmtj (Dmrnrnt* 
ffiDfzifr^oizmmznT^&o mm. 0 2R^ia6cDif^-t;niia«, p-f 

&OT,i3/f:7x-X<Dm^©S*Ki^ 

^T€-&o cn^Ob°^-k;i/tijt«> OLEDX«k 5 7tM'Jy'j3>TFT 

o 

03^O^Tj£^3o t°^-fe;i4itji3 0 0«, 4^©PMOSh7>yX^ ( 
360, 365, 3 7 0, 375), 2 O©^ >f>^ 3 5 0^3 5 5 
ED (OLED) 3 8 0£^tT o t^^h7^>3 2 0ll h7>yX^3 6 0 
<W-MC^bT^& 0 7-^70 3 1 0«h^>>?7;^ 3 6 0(^V-XtC 

^£-$n, +VDD^-r >ra h^>^x^ 3 6 5©y-7;^n>^>it3 55© 

1 -DCDZ-^j-MZ^ZnT^Zo h-tfD^-f >3 3 0teh^>^?;^3 

7 O^y-Hl^^n, >«h^>^7;^3 7 5©^r-hC^ 

^tlTt^o OLED2 8O01O0tiH h^>^X37 3 7 5©FK >(C 
IS^^tlTV^o h7>yX^ 3 7 5(DV-xa, h ^ >yX^ 3 6 5 5^3 7 
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3 5 0 O 1 tiW:^Snt^S. Mttfd, h7>yX^3 6 5^ 

- K h7>y7>^ 3 7 0©V-7, zi >t ? >+)- 3 5 0 (D 1 -D(D? — ^ i~)VAZS 

iDHitH @3«3o©7i-X(Z)4 5 «Sn5H^tJHl3 0 0 £ 

^To gp%> i) ^--hifp^^-x\ 2) d-ft-^7x-x, 3) mmy 
^--hifa^-r>3 3 oRzsmm^^ >3 4 oa* rn-j \z±y hzn&t, 

h7>yX^P 2 (3 7 5) ^P 3 (3 7 0) r^->j tc^b 

yx^pi (3 6 5) (d h 1^^ >m<Dmmz, ¥-bizmzti. -mmz^^^r 

"A\Z, mm?^ >3 4 Ote T/Wj {C-fe^h$n, h7>yX^P 2 3 7 5 

a* r^xj t-^n^c tr^-t:;v[His§«, h7>yx^pi 3 6 5 mmb 

7>vX^) ©BMtfcJgS'K feoTr-^7^ >(Dmmmf±tZi>^>^rCc 
35O0h7>yX^Pl 3 6 5(D^iMEEi(Dr B 1©^^T$>^>Sffi (:*— h 

X^ 3 6 5<DVsg£ 3 6 5®r a |l«l±i:t7 hT^o Ctlte, JfcK 

, h7>yx^pi (3 6 5) mmmf±mt\zmm£<mi£-*- ah^ 

h7>y7^Pl 3 6 5<Dy-h^^1-^ 0 ^-h-tfn©g^I«, ;m^£ 

-^7K>te rs^iJtj Tfeofco ^\ x-^^'f >3 1 OfcL T-^fEC 
tyh^ns. T-^fffiH h7>yX^Pl (3 6 5) ©^-h±l:a>7 
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>itcc3 5 o^mvxm^n^o &\z, -tuz b?^ >\z. r;wj \z±yb 

h^>> ? X^3 6 5fcBJ£*-AF5-f y*JB£fc&ttTSi £*U;iP 

x-feU^.h (deselects P — 7x— X^OiittSB^— 

X 

f-^Wb^VyX^Pl (3 6 5) h±TfB1t£n3 <h, MW? 

-r>3 4 0^ rn-j ^-t^h^n, h7>vx^P2 375^ r^>j £3 

n^)o h7>yX^Pl 3 6 5t:ioTM$n^«» OLED 3 8 0£ 

izm&zn, nm,M(Dm 2 j&zs 6 -r:±.mvfc<s:?\z, mimm-v common urn 

m4iZ^^xm^^>o K^tJ«4 0 0H 3^©PMOSh7>yX^ ( 
4 4 5, 4 6 0, 4 6 5) , 20©3>f>1^4 5 0R^4 5 (O 
LED) 4 7 0^o tV^h7^>4 2 0H h 7 >> ? X ^4 4 5 (D*f— h 
\Z%£&LT^% 0 x-^^-f >4 1 0Hh7>yX^4 4 5 (A V-yUC^^n 
, VSWP7-f>ttF7>yX3 ? 4 6 0©V-X, 3>f*>t4 5 5© 1^0^ 
-^^KC^-a-^n^o ^-hifP^-f >4 3 0te> h7>yX^4 6 5©y- 
RCi£-&$nTV^o OLED4 7 0© 1^0tl(t h.7>yX^4 6 
4 6 0© HH >l:i^Snt^S. h7>yX^44 5©HK>H P >t^ 
>-tJ-4 5 0<DlO<Z)^-^;Md^$nT^£o S^M, h7>yX^4 

6 0 h7>yX^4 6 5©V-X, 3>T>1t4 5 0(DlOO^-5 

.ttJ^fflfc, S4H 30(D^i-X(D^Ti!j^$n^t 0 ^-fe;V1iit4 0 0£ 
^To IP*., 1) ^--hifP^x-X, 2) P-H^-^^x-X, 3) 
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x-XT&£ 0 

^--hifp (VSWPI:^^,) 7x-X 
VSWP (lM%$:tyK)m7LZ>mf±.) \Z rn-7 (£K>m\ lower) mffij 

* TAVj f£tf±y hZtlZo Z\Z\~£\ n-ymi±\Z, OLED4 7 0^>i(D 
m%i (#>J*_«\ j-J7>7°<Djr-yT:\ O L E D^mzik^LX) &'PLr~DlM 

■t^o\zmn^n^ 0 u-vmmz. ^y^y-y-iz^zntzCQ (450) t 

b7>yX^P4 (4 4 5) h <D m<D nWlS- H (f laS^'Ja-ya^j: 
lth7>y7^Pl (4 6 0) VG(Pi)©y-h*iiUT*g^$n*. h 
ifD^-T >4 3 0 te, ^(C rn— j tyh^ns. h7>yX^Pl (4 6 0) 
(Mjh^^T^) h7>y7^P 3 (4 6 5) £HflU£ £ tCiot^ 

* h$n, rs?p«EEj «^-^^-r>4 i ofciSffl^n*. 

•fey h$n*ctd«T#«, L^U Si«5*-^«JE<fcD;k#<fc<Tfcj:fcSfc 
l^o tr^-fe;HHllStt, ^\ H7>yX37Pl 4 6 QCDmmz^.^Z.t.ffi'X:^ 

%o mmz, hifn^-r>4 3 o\zmz r/wj ic-fe^hsru h7>yx 

*Pl 4 6 0©y-h*ttftt*. *-hifn:7x-X©8&*tt, fBtt^etc 
a>x>+f-Cc4 5 0 hifn«EE) £ffi1fcf£ Z. tTife 0 , -tntt 

X-^^-f >±S2p«ffi<hP 1 4 6 0(D h^>v?X^Mfa«i±<h(7)rslT(D^^ 

TL^nzo \mmz, ^~^ms. i^-$xt>) ttn-Fsnt3>f>ir4 5o 

M , 4 5 5^IbTh7>yX^Pl 4 6 0 <D^- h Klg^Sn*. h^>v 
X^4 6 OOttffiVsG^ h7>y7^Pl (4 6 0) l£ v i^t-A*F7-f 7* 

nfezmmis. oLED4 7 0t^iit§ o ip^ ^-^mjite, h^>^ 

X^Pl 4 6 0©±Tt-/tH7^7lEllfi$tl§o □ >r>^4 5 0 ± 
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(19) 

>x>+)-Cs4 5 5 ^fStt^n^c V SWPteM*Z)c7)/W7 (ckDi«</\ h 

igher) HJEE (flBgJfte) ^M£tl3 0 It^TVSWPWD, ^\ mW<Dtz 

tbizoLED&mW]Tz>-\-ftumi±tfwi±Tz>o b^-r>4 2 o# 

r/Vfj ttybSn«t, h7>yX^P 3 (4 6 5) MP4 (4 4 5) CO 
SG©±Kl|E1i3*l&££-e&£. V-T.^^y- h^©mEEV S G(Pl) telsJttHc^: 

g-T^)^, 0 40WPMOS h7>yX^M3 t 1^/2 7^>Mt 

>&^VDDHmEE#M&«, (^7j<hfe^W$tI^)^<h^T#^) » 04H 3^ 
OPMOS h^>v7;^S.^2 £ 1/2 ^>£^TT£ I'DCD^uy'fy^rtz 

^z^jit^mrz) znz(D2^<D¥2^)vmm<Dmjj&mm. r^v S g(pd 

OLED<D|HM^fc£*ite> ^i^T#^Ml2(D2-3(7D (2) h°^-fe;l4§^fc 
% ^ U vU 3>NMOS(D4 3 TSt^T^;i/^7y;NMOSiSftCD4 ] T^f 

m3&^@4CD20CD (2) t°^-fe;i/^^\ OLEDXtth^tJ^'Jy'J 
^ £ W -T 3 S p d p M (D O L E D £ IB S t T & 56 H ff $ tl £ d £ # T # § o 
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